Biosynthesis of the trehalase inhibitor trehazolin.
Trehazolin (1) is a trehalase inhibitor produced by Micromonospora coriacea. Biosynthesis of 1 was studied by feeding experiments with a variety of labeled precursors. Feeding experiments with [1-13C]- and [6-13C]-D-glucose revealed that the carbon skeletons of both a glucose residue and a cyclopentane ring moiety in 1 were each derived from glucose, and that C-C bond formation between C-1 and C-5 of glucose occurred during the cyclopentane ring formation. Furthermore, an experiment with [guanidino-13C, 15N2]-L-arginine revealed that two nitrogen atoms and a quaternary carbon atom involved in the aminooxazoline moiety of 1 originated from an amidino group of arginine. Further feeding experiments with [1-2H]-, [2-2H]-, [4-2H]-, [6,6-2H2]- and [1,2,3,4,5,6,6-2H7]-D-glucose as well as [1-13C]-D-fructose showed that deuteriums on C-1, C-3, C-4 and C-6 of glucose were retained during the formation of the cyclopentane ring moiety of 1.